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A basis for ilegislation to encourage 
conservation of automobile energy fue 1I 
JAMES PINSON LUDWIG* 
Al3STRACT - A detailed basis for legislation to institute a system of rating automobiles according to 
their energy costs is proposed, together with mechanisms to tax wasteful uses of energy associated 
with cars. A complementary rebate system for owners of very efficient vehicles also is proposed. This 
proposal is advanced instead of systems of increasing energy supplies or gasoline rationing to control 
consumer demand. 
Shortages of heating oils and gasoline should convince 
Minnesotans of the need for rational energy conservation 
programs . Continued failure to develop a statewide energy 
policy can only lead to dangerous shortages of ,fuels and 
electricity, and new burdens on citizens . With out a trebling 
of the costs of electricity and fuels to the consumer, it is 
impausible to claim that energy costs will regulate demand. 
Energy, like other commonly available resources, such as 
air, must be treated as a publically owned resource in the 
future. Because the public is allowed access to energy and 
fuels without regulation, the energy crisis is simply another 
variation of Hardin's tragedy of the commons theme. Few 
Minnesota scientists outside of Abrahamson (I 972, }973) 
have studied energy problems in Minnesota, and Abrahamson 
has largely focused on electrical energy , especially on issues 
surrounding nuclear power. 
Proposing and evaluating methods of energy conservation 
in personally-owned automobiles is a paramount importance. 
Lincoln (I 973) reports that passenger automobiles consumed 
55 per cent (9 .02 x IO I 5 BTU), trucks 21 per cent, and 
aircraft 7 .5 per cent of all petroleum used in the United 
States in 1970. Further , he suggests that aircraft and auto-
mobiles alone will consume 73 per cent of I 985 transpor-
tation energy (I 6.06 x 1015 BTU). 
There is little question that cars are the most character-
istic status object of our culture. Young people buy cars 
before homes . Upwards of 2.8 million motor vehicles are 
currently licensed in Minnesota; 1.8 million passenger cars 
were licensed in 1971 . A reasonable estimate of the gasoline 
mileage may be of the order of 12 miles per gallon. The 
national average of travel per car annually was almost 16,000 
miles in 1971. Taken together, these statistics indicate con-
sumption in Minnesota of 3 .47 billion gallons of gasoline 
annually. 
Because of the size and rural character of Minnesota, the 
car will remain the backbone of our transportation for the 
near future. Mass transit systems, except for municipal buses, 
probably are feasible only in the Twin Cities and Duluth; 
these systems are a decade in the future. Federal government 
policy of neglect of passenger rail service has allowed that 
option to decay. Even so, if these alternatives were fully 
developed, only about half the Minnesota population could 
be served by such transit systems. 
*JAMES P. LUDWIG is an independent consulting ecologist 
at Bemidji who was educated at the University of Michigan 
(BS, MS, Ph.D. in Zoology and Ecology). He has been in the 
biology departments at St. Cloud State College, Mackinac 
College, and Bemidji State College and most recently was the 
Director of the Center for Environmental Studies at Bemidji 
State College from 1969 to 1972. 
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This paper has been researched to suggest one means of 
encouraging Minnesotans to purchase and use the most 
efficient automobilies. For this study vehicular efficiency is 
defined in terms of the fuel cost to move one to three pas-
sengers plus their small personal cargo per mile travelled. 
Nationally, average travel in cars in 1970 was 1.7 passengers 
per vehicle. Large luxury vehicles may have a high thermal 
efficiency compared with smaller vehicles, but large cars 
usually require two to three times the fuel that a smaller 
adequate vehicle would use to move a few passengers the 
same distance. Clearly, the quickest way to promote energy 
conservation in the transportation sector is to encourage the 
purchase and use of smaller cars. 
At this time the retrofitting of standard and luxury 
American cars with pollution control add-on devices has 
caused serious problems of fuel economy. Lincoln (op. cit.) 
reports that American-made cars suffered a 15 per cent fuel 
penalty when retrofitted to meet 1973 clean air standards. 
The problem lay with the Clean Air Act which specified rates 
of pollutant emissions per mile but left the manufacturers 
free to meet this criterion in whatever manner they chose. 
Rather than considering reduction of vehicle size , weight, 
and power, the manufacturers continued the trend of larger, 
heavier, less efficient vehicles. Many foreign manufacturers 
have pursued the compact car market with success in sales as 
well as in fuel economy less polluting emissions. Effective 
encouragement of smaller, lighter, better designed vehicles 
must be the goal of a regulatory system aimed at energy 
conservation. 
The larger indirect contributions to energy waste and re-
source depletion that are inherent in the manufacture of 
large luxury vehicles should be considered as well. Each step 
of manufacture from the mining of minerals, through re-
fining , fabrication, machining and final assembly of parts re-
quires energy. The task then is to devise a system of sanc-
tions and rewards that encourages the purchase of smaller, 
more efficient cars. 
Typical full-sized cars 
The basic full-sized American car is a sedan with the fol-
lowing equipment : 1.) a six cylinder engine with approxi-
mately 250 cubic inches displacement that develops about 
150 horsepower; 2.) a manual transmission with three for-
ward gears, the input-output ratio being 1: I in the highest 
gear forward; 3 .) 100 level tires (U.S. Dept. of Transpor-
tation Standards); 4.) drum type brakes; 5 .) a curb weight of 
approximately 3,200 pounds. 
Numerous options are available for most vehicles , the 
majority of these options raise the cost of the car, lessen its 
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Gasoline Mileage of 1973 Model Cars Tested in Urban Cycle Driving by EPA. 
Percent 
Number of Range of Per Gallon Efficiency Compared 
Car Models Vehicle Weight Engine Size Average with 1973 
Tested in Pounds C.I.D. Mileage 250 CID Models 
57 2,000 - 2,999 97 - 164 20.7 152 
28 3,000 - 3,999 152 - 351 14.4 106 
6 3,000 - 3,500 250-258 13.6 100 
55 4,000 - 4,999 250 - 455 10.15 74 
46 5,000 - 5,999 302 - 460 9.4 69 
Date Source: U.S. Environmental Protection Agency as reported in the 
Minneapolis Tribune, Sunday, April 29, 1973. 
operating efficiency, and significantly increase pollution im-
pacts and energy costs at the sites of manufacture, assembly, 
and recovery of resources. 
I propose that the state accept as the basic vehicle that 
which possesses desired energy-saving characteristics. For 
owners of vehicles that deviate from that standard, a system 
of taxation and reward should be instituted to tax the 
owners of wasteful vehicles in order to compensate the 
public for wasting non-renewable fuel resources. In this 
manner, the owner who chooses to disregard the common 
needs by making excessive demands on energy would pay for 
the choice. Unless a system is devised which treats energy for 
cars as the commonly available resource that it actually is, 
and taxes the wasteful, we must expect a tragedy in the 
energy commons. 
A specific of such a system would be the passage of legis-
lation which accepts as the more efficient vehicle described 
above, and describes a system of regulating all cars against 
that hypothetical vehicle. Whenever a car is licensed, its 
owner could either be taxed or be credited wi ith a rebate 
depending on the characteristics of his vehicle. A suggested 
point system schedule has been developed (table 1 ). It 
attempts to judge the operational efficiency of each vehicle 
in comparison to the hypothetical referent vehicle according 
to the following rational: a 1 per cent decrease in efficiency 
equal to 1 point plus, and a 1 per cent increase in efficiency 
equal to one point minus. No attempt is made to develop a 
specific rationale for manufacturing efficiency; the points 
listed in table 1 are simply what I think they ought to be in 
the context of this system. The matter of radial tires vs. cloth 
bias-ply standard tires provides an example of how the 
schedule was developed. An increase in gasoline mileage of 6 
per cent for cars equipped with cloth belted radials and a 10 
per cent increase for cars with steel-belted radials has been 
reported. This information led me to assign a minus 6 and 
minus 10 points, respectively, for vehicles equipped with 
cloth or steel belted radials. The diesel-engined car provides 
an example of both operational and manufacturing efficiency 
points. Small 4-cylinder diesel engines have a 25 to 35 per 
cent higher thermal efficiency compared with similar-sized 
gasoline engines. However, the energy investment to manu-
facture diesel engines is far higher than for gasoline engines. 
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Thus the schedule lists minus 30 points for operational 
efficiency and plus 10 for manufacturing efficiency. 
Judgment on basis of points 
Developing schedules and criteria for rating the environ-
mental impact in an energy context for each car will permit 
the state and its citizens to judge each model by its energy 
investment and energy consumption. An appropriate tax or 
rebate of tax can then be developed from the point score of 
each car. 
Table 2 shows that Minnesotans have purchased many 
vehicles with inefficient, albeit pleasurable, options. The fact 
that 4/5 of all cars sold in Minnesota have automatice trans-
mission, 3/5 are equipped with power steering, and 1/3 have 
air conditioning are disturbing statistics in an energy conser-
vation context. It is likely that were all of these vehicles 
equipped only with standard transmissions and maual steer-
ing, the demand for gasoline would be cut at least 10 per 
cent. 
Table 3 was developed to show how the proposed system 
would interface with one American manufacturer's 1973 pro-
duct line. Using the rating system described in table 1, var-
iol!ls costs of ownership of these 1973 Ford models were 
calulated. I propose a tax or rebate based on the following 
schedule: 
For each point from 1 - 10 
For each point from 11 - 25 
For each point from 26 - 40 
For each point above 40 
$ 1.00 per point 
$ 3 .00 per point 
$ 6.00 per point 
$10.00 per point 
Vehicles accumulating plus points would be taxed; those 
accumulating minus points would recieve a rebate in one of 
several forms. First the license fee would be waived; secondly 
should the rebate exceed the license fee liability, the owner 
would be pennitted to deduct this amount from the top of 
his taxable income in the year of licensing. The related issue 
of multiple car ownership could be addressed by adopting a 
third schedule adding plus points to additional vehicles be-
fore its characteristics were measured against the state stand-
ard. The following values are suggested: 
10 plus points for a second car 
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30 plus points for a third car 
50 plus points for a fourth car, etc. 
In order to make this provision enforcible, it should be 
applied to the head of the household who pays state income 
taxes, and all cars licensed within a household unit should be 
considered to be owned by the head of that household. 
It is fair to suggest a two-year period of grandfathering for 
vehicles in service when such a system is adopted. The effec-
tive date for new cars should be Januaiy I or six months 
TABLE I. A Suggested Schedule of Points Assignable to 
Optionally Equipped Motor Vehicles. 
Estimated Estimated Total (Net) 
Option Description Operational Manufacturing Points 
Efficiency Efficiency 
Engines: 
4 Cylinder Engine 2 2 - 4 
6 Cylinder Engine 0 0 0 
8 Cylinder Engine + 2 + 2 + 4 
12 Cylinder Engine + 6 + 6 +12 
Diesel Engine -30 +10 +20 
Rotary (Wankel) -10 
Transmissions: 
3 speed manual 0 0 0 
4 speed manual 0 + I + I 
3 speed manual + O-<lrive -20 + I -19 
Automatic + 8 + 2 +10 
Tires: 
I 00 level bias-ply cord 0 0 0 
Glass-belted bias-ply 2 0 2 
Steel-belled bias-ply - 4 0 - 4 
Cord-(belted) radial-ply - 6 0 - 6 
Steel-belted radial-ply -10 0 -10 
Luxury, Cosmetic & Other: 
Power Steering + I + I + 2 
Power Brakes 0 + 2 + 2 
Disc Brakes I I 2 
Air Conditioning + 8 + 2 +10 
Electric Windowa, 0 + I + I 
Power Seat 0 + I + I 
Radio (any combination) 0 + I + I 
Luxury Decorative Group 0 + 4 + 4 
Sunroof or Convertible 0 + 2 + 2 
Special Paint 0 + I + I 
4-Wheel Drive +10 + 5 +15 
Positive Traction Axel 0 + I + I 
High Performance Engineb, + 5 + 2 + 7 
Vehicle Characteristics: 
Engine Displacementc, variable 0 variable 
Vehicle Weightd. variable 0 variable 
aerodynamics variable 0 variable 
EXPLANATORY NOTES: 
a. Electric windows should be assigned one plus point per win-
dow. 
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b. The definition of a high-performance engine is disputable. I 
suggest that any gasoling engine having a compression ratio in 
ecess of 10:I and a 4-barreled carburator be classified as a 
high-performance engine. 
c. I suggest the charge of I point plus per 10 cubic inches 
greater than 250, one point minus for each 10 cubic inches 
less than 250. 
d. I suggest the charge of I point per each 100 pounds greater 
than 3,200, and 1J point minus per each I 00 pounds less than 
3,200. 
TABLE 2. Major Optional Equipment on Vehicles Shipped 
into Minnesota. 
I. Total Number of Passenger Vehicles in 1971 
2. Automatic Transmission 82.7% 
3.V-8Engine 74.1% 
4. Power Steering 64.0% 
5. Factory Air Conditioning 33.5% 
6. Power Windows 13.8% 








The above listed options for Power Steering and Air Conditioning 
must be considered as minimal, as these options are often added by 
the dealer. Data from Minn. Dept. of Public Safety. 
after the passage of such legislation; the effective date for 
usedl cars should be one yeaF after passage. 
The legislature also could consider other provisions for an 
act establishing the proposed system. Because the environ-
mental impact of manufacturing and attendant pollution 
tends to disperse with time, it would be reasonable to depre-
ciate the points assigned to a car for manufacturing 
efficiency similar to capital depreciation schemes. Table 4 
illustrates the effect that such a provision would have on ·the 
owner of a 1973 Ford LTD equipped with all available 
luxury options and a manufacturing point total of 20. Table 
5 extends this approach to three Ford models over an esti-
mated 8-year useful life. Other provisions deaiJing with the 
special needs of certain people could be added. For example, 
senior citizens could be allowed one vehicle exempt from the 
system. 
The surcharges and rebates from this system should be 
carefully tabulated so that the state has a clear revenue 
accounting. Initially until buying habits change the system 
described would probably generate considerable income to 
the state. Appropriate ways to spend these funds could be 
the following: I.) Research basic to the understanding of 
Minnesota's environmental problems; 2.) Environmental 
education for all Minnesotans; 3 .) Resource management pro-
grams of state agencies (DNR, PCA etc.); 4.) Much-needed 
funding for state and local agencies assigned the task of re-
view and writing of environmental impact statements (assess-
ments) pursuant the National Environmental Policy Act and 
directives of the Minnesota Environmental Quality Council. 
At the present time no funds are available to state and local 
agencies to meet the requirements of environmental laws re-
quiring impact statements. 
The system presented in this paper is drastic, seeking dir-
ectly to address an immense and growing problem. This 
scheme was developed to suggest one possible means of deal-
ing with the spate of problems associated with the auto-
mobile and its drain on energy. Minnesota simply must do 
something drastic to regain control over this machine and its 
effects on the lives of citizens. Failing to act in time will 
surely deepen the energy crisis in Minnesota, which., with 
regard to petroleum, is certain to be especially serious be-
cause Minnesota is at the end of most of the petroleum distri-
bution networks. Failing to act will perpetuate a situation of 
benign neglect - neglect that has spawned malignant eco-
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TABLE 5. Examples of Surcharge of Rebate over an 8-Year Lifespan of Selected Models 
Year Since Purchased Total Total* 
Model I 2 3 4 5 6 7 8 Cost Rebate 
Basic $205. $205. $215. $215. $215 . $215. $215. $215. $1,700* 
Pinto 
Loaded $185. $143. $125. $107. $ 89. $ 89. $ 89. S 89. $ 916. 
Torino 
Loaded $385. $305. $265. $225. $205. $205. $205. $205. $2,000. 
Thunderbird ---- - -------------------------
* It should be noted that the majority of the rebate would be in 
the form of lessened state income tax liability. A reasonalbe 
estimate of the loss of license fee revenue would be $250., plus 
additional $145 . in income tax revenue (I assume a 10 per cent 
tax liability rate on $1,450. of income.) for a total rebate of 
$395. over the estimated 8 year useful life of these model au to-
mobiles . 
TABLE 4. Suggested Depreciation of Manufacturing Efficiency 
Year 




Fifth Year and 
all years thereafter 




























logical cancers throughout the state. It is important to act 
now to preserve the quality of Minnesota life, for there will 
be a very significant lag time for any system to become effec-
tive. 
Table 6 illustrates the influence of large vehicle and engine 
size on the efficiency of 1973 model cars used in urban 
driving. Most of the vehicles being offered for sale fall into 
the categories with the very lowest efficiencies and the high-
est status. Unpleasant and socially unfair regualtory schemes 
such as gasoline rationing will result unless some rational 
system is adopted. Whatever is done to meet the energy need, 
the system adopted should be aimed first at efficiency and 
energy conservation in order to avoid the problems and dis-
locations that will inevitably accompany increased consump-
tion. These problems include greater dependence on foreign 
oil resources, strained balances of payments, imbalanced 
foreign trade and perhaps most significant to Minnesota , in-
creased and excessive pressure on American agriculture to 
make up the differences. More pressure on the agriculture of 
Minnesota will intensify the ecological problems of the state. 
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TABLE 3. Application of the System to the 
1973 Models of Ford Cars. 
Est. 
Est. Annual 
Model Initial Point Sur- Re- Gas Cost to 
Description Cost Total charge fund Mileage Operate 
Basic 
Pinto $2,135. -46 $205 . 25 mpg $224. 
Loaded 
Pinto $3 ,573 . -13 $ 19 . 18 mpg $306. 
Basic 
Maverick $2 ,367. -23 S 49. 22 mpg $251. 
Loaded 
Maverick $3,840. +18 s 34. 14 mpg $392. 
Basic 
Mustang $2,892. -15 $ 25 20 mpg $280. 
Loaded 
Mustang $5,110. +33 $103. 12 mpg $455 . 
Basic 
Torino $2,924. -II $ 14 20 mpg $280 . 
Loaded 
Torino $5,147. +44 $185. 10 mpg $543. 
Basic 
Ford Car $3,712. +26 $ 61 11 mpg $486. 
Loaded LTD 
Brougham $7,261. +62 $365 . 9 mpg $600. 
Basic 
Thunderbird $5 ,577. +39 $139. 10 mpg $543 . 
Loaded 
Thunderbird $8,480. +64 $385. 9 mpg $600. 
The estimates listed above are based on the following sources of 
data and information : 
I. Initial Cost is estimated from the options listed and retail 
prices given in the December 11, 1972 Ford Division New 
Model Cars suggested retail price list used by Ford Car Deal-
ers. 
2. Gasoline mileage is estimated by me from conversations 
with Ford owners of cars with the options described . 
3. All basic models include steel belted radial-ply tires and disc 
brakes as these options decrease the point total for so 
equipped cars. 
4. Cost of vehicle operation assumes no major maintainence or 
tune-ups and is based solely upon the local retail price of 
gasoline and oil, $0.35 per gallon and $0.75 per quart re-
spectively. 
5. 15,000 miles was used as the basis for estimating annual 
use. 
6. The reason Ford products were used for this analysis was 
that I am a Ford owner and am most familiar with the 
product line. 
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